We examine how firm and country heterogeneity shape the response of corporate investment in emerging markets to changes in global interest rates and volatility. We test for the presence of (i) a financing channel originating from changes in the costs of external borrowing and (ii) a real options channel-reflecting firms' option values to delay investment. We find evidence of the coexistence of both channels. Financially weaker firms reduce investment by more in response to higher interest rates or volatility, while firms with stronger balance sheets become less willing to invest after volatility spikes. Furthermore, the intensity of the financing channel diminishes for firms in countries with lower public debt, higher foreign reserves, or deeper financial markets.
I. INTRODUCTION
Periods of tighter global financial conditions are often followed by lower corporate investment in emerging markets ( Figure 1 ). But beyond these aggregate effects, documented in the existing literature, 2 there can be a great deal of heterogeneity in the response of investment to external financial conditions across firms and countries. We explore this question by focusing on differential responses of corporate investment to changes in global interest rates and financial volatility depending on firms' financial strength. We test for the presence of a financing channel, derived from changes in the cost of external finance, as well as a wait-and-see or real-options channel resulting from non-convex adjustment costs to the capital stock.
3 Furthermore, we exploit country heterogeneity to gauge whether macroeconomic fundamentals influence the strength of the aforementioned channels.
Figure 1. VIX and Investment in emerging markets
Sources: World Scope, CBOE, Bloomberg, and authors' calculations. Notes: Median investment rate across emerging-market firms and VIX.
Under the financing channel, firms with lower cash flows or more leverage reduce their investment more aggressively in response to higher interest rates or volatility given that their 3 See Bernanke and Gertler (1989) , Bernanke, Gertler, and Gilchrist (1999) , Gilchrist and Zakrajsek (2007) , Arellano, Bai, and Kehoe (2012) , Christiano, Motto, and Rostagno (2014) , Caldara and others (2014) , and Gilchrist and others (2014) for discussions of costly external financing; see McDonald and Siegel (1986) , Dixit and Pindyck (1994) , Abel and Eberly (1994) , Bloom and others (2000 Bloom and others ( , 2007 Bloom and others ( , 2009 Bloom and others ( , 2014 and Magud (2008) for discussions of the option value of wait-and-see. Gelos and Isgut (2001) document the impact of non-convex adjustment costs in emerging markets. Median Investment Ratio average costs of capital will be affected to a greater extent. 4 This higher sensitivity can be equivalently expressed as an increase in the marginal propensity to invest (MPI) out of cash flows in response to higher interest rates or volatility. The real options or wait-and-see channel, relevant for the case of volatility, can be thought of a "cautionary effect," as described by Bloom and others (2007) , and corresponds to an increase in firms' option value of waiting when the future is riskier. 5 Because those firms with stronger cash flows are the ones who can afford to wait, this channel implies a lower MPI when uncertainty increases, the opposite of the financing channel.
We look for evidence of both channels in a dataset comprising 17,000 nonfinancial listed firms in 38 emerging markets over 1990-2013. The empirical framework is a standard Q model of investment augmented with financial strength variables and their corresponding interaction terms with changes in interest rates and volatility. Specifically, we focus on (i) changes in (10-year) U.S. government bond yields, and (ii) uncertainty (or volatility), 6 measured by the VIX. Focusing on these two measures of external financial conditions, common and exogenous to any emerging-market firm in our sample, allows us to mitigate reverse causality concerns. Furthermore, by concentrating on firm-differential behavior along the financial strength dimension, we are less concerned with results being driven by a standard neoclassical cost of capital channel, where a firm's financial structure plays no role.
We find evidence suggesting the co-existence of both financing and wait-and-see channels, with their intensity depending on the type of shock and the strength of firms' balance sheet.
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In the case of higher interest rates, the evidence is consistent with the predictions of the financing channel. Firms with higher leverage reduce investment disproportionately more in response to an increase in interest rates, and the marginal propensity to invest (MPI) out of cash flows increases. When confronting higher volatility or uncertainty, we find on the one hand that more levered firms reduce investment disproportionately more, consistent also with the financing channel-especially when firms are closer to their default boundaries (i.e., higher net leverage). On the other hand, we also find that the marginal propensity to invest out of cash flows decreases, consistent with the wait-and-see channel. Which of these channels dominates depends on firms' balance sheets. We show that the financing channel is more significant (and the wait-and-see channel less significant) the more leveraged firms are. This is consistent with a view in which credit market frictions are more relevant when firms are closer to default. In contrast, we find that firms with low leverage cut their investment voluntarily to wait and see and their marginal propensity to invest decreases when volatility spikes.
The above results are also quantitatively important, both in terms of average and differential effects. A one standard-deviation increase in interest rates or volatility leads to a median reduction in investment equivalent to 10-15 percent of the observed average reduction in investment during the Global Financial Crisis (GFC). And it leads to a differential response in investment by a firm at the top 5 th percentile of net leverage that is 7 times larger than a firm at the bottom 5 th percentile.
Finally, when exploring the role of country heterogeneity, we find that lower public debt, higher foreign reserves, and deeper financial markets weaken the contraction of investment in response to higher interest rates. These differential responses are also quantitatively important. For instance, following an increase in U.S. long-term interest rates, the contraction in investment by a firm with median level of net leverage is three times larger if the firm is located in a country with public debt of 75 percent of GDP than if it is located in a country with public debt of around 32 percent of GDP. One possible explanation is that firms in countries with weaker fundamentals face relatively higher downside risks, which can exacerbate the role of financial frictions, increasing the sensitivity of investment higher interest rates through the financing channel. And downside risks for firms in countries with stronger fundamentals could be reduced because (i) countries with deeper financial markets offer relatively better opportunities for firms to substitute domestic financing for external financing when global credit conditions tighten; or (ii) global investors rebalance portfolios toward firms in countries with stronger fundamentals; or (iii) higher government ability to conduct countercyclical macroeconomic policies.
In contrast, we do not find a statistically significant role for macroeconomic fundamentals in shaping the response of investment to higher uncertainty. This could be related to the fact as macroeconomic fundamentals strengthen, the financing channel weakens but in turn the realoption channel strengthens. The intuition is that the two channels wane-and-wax in a negatively-correlated way. This leaves aggregate effects of uncertainty on investment similar across countries. Specifically, in a country with stronger fundamentals, the financing channel of uncertainty will be weaker as downside risks are lower. In this case the wait-and-see channel will be observed as firms are more capable of waiting-as they do not need to rush investments to generate operating revenues or building capital to use as collateral, if confronted with tighter financial constraints.
Our paper contributes to different strands of the literature. First, existing papers relating global factors to investment in emerging markets mainly focus on average (Magud and Sosa, 2015) or aggregate responses (Carriere-Swallow and Cespedes, 2013) . In contrast, we look into the differentiated impacts observed through firm balance-sheet heterogeneity. Second, there is a recent debate about the channels through which uncertainty shocks are transmitted. Bloom (2009) and others (2007, 2014) follow the canonical theory of investment under uncertainty, arguing that higher volatility increases firms' option value of waiting and thus reduces voluntary investment (see also Magud, 2008) . In contrast, Arellano, Bai, and Kehoe (2012) , Christiano, Motto, and Rostagno (2014) , Caldara and others (2014) and Gilchrist and others (2014) argue that under financial market imperfections, higher volatility leads to greater deadweight losses associated with agency costs or asymmetric information and thus depress economic activity by increasing firms' costs of funds. Our work reconciles the two sides of the debate by showing the coexistence of both channels and that the dominating channel depends on underlying firms' balance sheets. Moreover, our work also contributes to a strand of the literature on investment-to-cash sensitivity Petersen, 1988, 2000; Zingales, 1997, 2000; McLean and Zhao, 2014) by showing that such sensitivity is state-dependent and affected by changes in global interest rates or volatility. 9 Last but not least, this paper is, to the best of our knowledge, the first in quantifying the role of macroeconomic fundamentals in shaping the response of corporate investment to higher global interest rates or volatility.
The rest of the paper is organized as follows. The next section discusses briefly the channels we aim at identifying, graphically sketching the theoretical underpinnings of the econometric exercise that we undertake below. Section III presents the empirical strategy while Section IV describes the data. Section V shows the main results and robustness checks, and Section VI discusses their economic significance. Section VII incorporates the role of country fundamentals into the analysis. Section VII concludes.
II. THE FINANCING VS. WAIT-AND-SEE CHANNELS: AN ILLUSTRATION
To fix ideas, it is useful to start with a graphical illustration of the channels at work in our empirical investigation. To this end, Figure 2 (left panel) shows a downward-sloping relationship between investment and net leverage, consistent with the presence of financial market imperfections-a departure from the frictionless world in Modigliani and Miller (1958) . Specifically, owing to agency costs from asymmetric information, firms with higher net leverage face more costly external financing, and invest less. In response to an external financing/volatility shock, the existing empirical literature has indicated that (on average and in the aggregate) firms cut their capital expenditures. This is depicted as a parallel downward shift in the investment schedule. We argue, however, that the shift is not necessarily parallel in that firms may respond differently depending on their existing leverage, as illustrated in Figure 2 (right panel). The latter results from the fact that increases in external financing costs in response to a shock are generally not homogeneous over the cross-section of firms. Firms that are more leveraged will incur a greater increase in the cost of external finance upon an increase in interest-rate/volatility and thus cut investment by relatively more. Moreover, we also explore the existence of differential responses along the dimension of country fundamentals. Figure 3 presents the investment schedule as a function of a firm's cash flow, where the positive slope can also result from the presence of financial market imperfections. We interpret this slope as the marginal propensity to invest (MPI). As before, the average response to a negative financial shock is represented by a parallel downward shift in the investment schedule, yet the direction of the rotation varies with the channel at work. For an interest-rate shock, the slope increases. Firms with more internal funds (cash flow) have their average costs of capital affected relatively less by this shock and firms' average marginal propensity to invest increases.
For an uncertainty shock, however, the response is more complex. As before, there is a financing channel through firms' external borrowing costs. Higher volatility can lead to higher default risk, which exacerbates the deadweight losses associated with financial frictions. Thus, those firms with more cash flow reduce capital expenditures less when facing an uncertainty shock. In other words, and as with interest-rate shocks, the financing channel of uncertainty increases firms' average marginal propensity to invest (the investment slope to cash flows increases). However, there is an additional channel through which uncertainty, despite having qualitatively similar effects on investment levels, has a totally different impact on the propensity to investment. The canonical investment theory under uncertainty, with Heter. Shift non-convex adjustment costs to capital like fixed costs or irreversibility, implies that firms should be more cautious in making investment decisions during high-uncertainty periods. Bloom (2007) , Dixit and Pindyck (1994) , and Magud (2008) point out that 'caution' means a more limited response of investment to changes in the external environment given that firms have the option of waiting until uncertainty decreases to move on with capital expenditures. Thus, firms have a lower marginal propensity to invest-i.e., holding constant the level of financial imperfections, firms are more reluctant to invest out of any extra dollar from cash flows. We dub this channel the wait-and-see or real-options channel.
Figure 3. Marginal propensity to invest and transmission channels
Notes: The left panel illustrates the average response of corporate investment to higher uncertainty or interest rates in the presence of financial frictions where the slope represents the marginal propensity to invest out of cash flows (MPI). The right panel illustrates the two channels at work: under the financing channel MPI increases (after higher uncertainty or interest rates) whereas under the wait-and-see channel (after uncertainty shocks), MPI decreases.
To support the statements above, we present both simple OLS and Nadaraya-Watson nonparametric fittings of investment on (lagged) net leverage during high vs. low uncertainty periods to illustrate graphically the role of heterogeneity in shaping the response of firm-level investment to changes in uncertainty. As Figure 4 shows, firms with higher net leverage reduce investment more than firms with lower net leverage when uncertainty increases. 
Figure 4. Heterogeneous responses upon uncertainty shocks
Notes: The left panel shows the uni-variate fitting of the investment ratio to (lagged) net leverage for periods of low (upper line) and high (lower line) volatility, respectively. We define low vs. high by whether the VIX is below or above the median. We observe that when uncertainty switches from low to high, the fitting line not only shifts downward but also rotates, becoming steeper, indicating that firms with weaker balance sheets cut investment more aggressively. Similar results are shown in the right panel, where we adopt the standard Nadaraya-Watson kernel fitting to incorporate possible nonlinearities (bands are 95-percent confident intervals).
We explore these channels more formally in the empirical framework discussed next.
III. EMPIRICAL STRATEGY
The starting point is the neoclassical Q-model of investment, augmented by firm balancesheet variables. In Hayashi (1982) , marginal Q is a sufficient statistic for investment decisions and the forward-looking Tobin's average Q is a good proxy for unobserved marginal Q when profits are linear in capital and financing is frictionless. However, owing to financial frictions, a firm's financial structure becomes relevant for investment decisions. This translates into having capital expenditures also depending on a firm's balance-sheet and cash-flow strength. In essence, our starting point, is similar to regression specifications used in Hennessy, Levy, and Whited (2007) and Magud and Sosa (2015) , given by where denotes the investment-to-capital-stock rate of firm i, in country j, during year t; q stands for firm i's average Tobin's Q (proxied by the market-to-book value of the firm), as of period t-1; is a measure of net leverage (i.e., total debt net of cash stock, as a share of total common equity) for firm i, and represents cash flows, again normalized by the capital stock. Finally, S denotes volatility or changes in U.S. benchmark interest rates, as described in the introduction. The construction of each variable is defined in more detail in Section IV below. As suggested by the existing empirical literature, we expect to be negative.
The logic behind the inclusion of net leverage is that it considers a firm's debt, past liquidity accumulations (cash stocks), and limited liabilities (equity) simultaneously. It is therefore a parsimonious proxy for the borrower's credit quality in the presence of financial-market imperfections, taking into account entrepreneurs' net stake in the firm and existing debt overhang.
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Another crucial measure of financial strength is cash flow, as a proxy for internal funds availability. Cash flows enter the equation contemporaneously-as in existing studies (e.g., Magud and Sosa, 2015) -but leverage is lagged, for two reasons. The first one is to avoid a mechanical feedback between investment and net leverage given that borrowing to invest will affect the financial structure directly. The second reason is related to the timing of a firm's decisions. If investment in year t reflects the materialization of a plan-including financing-initiated in the previous period, then the relevant state variable is leverage as of the previous period.
13 It is also closer to what lenders observe at the moment of agreeing to finance a project.
Our main contribution focuses on understanding the heterogeneous responses of firms to common shocks, which we capture by adding the interaction terms ( ) and ( ) to equation (1). The latter term would capture a change in the marginal propensity to invest out of cash flows, γ 2 , as a consequence of a shock. With these interactions, equation (1) becomes (2) Hypothesis 1: Firms with relatively higher net leverage reduce investment more aggressively in response to higher interest rates or volatility:
Hypothesis 1 is consistent with a view that rising interest rates or uncertainty increase a firm's costs of external finance and more so for firms that are already financially weak (i.e., those relatively more leveraged), making them reduce investment proportionally more. The intuition is that higher volatility-ceteris paribus-increases the probability of bad states of nature occurring, increasing the deadweight losses associated with agency problems, but less so for borrowers with more "skin in the game" (i.e., lower leverage) as they would engage in less misbehavior (Tirole 2010) or would lead to lower expected bankruptcy costs.
Hypothesis 2: Higher interest rates increase the marginal propensity to invest (MPI) out of cash flows:
Following what we argued above, firms' investment propensity to invest out of any extra dollar of internal funds is higher on average when external financing becomes generally more expensive. A financing channel-affecting disproportionately more firms with weaker cash flows-would be consistent with ς 2 being positive.
Hypothesis 3: Higher uncertainty could increase or decrease the marginal propensity to invest out of cash flows.
Under the financing channel, ς 2 would be positive as in the case of higher interest rates. Under the wait-and-see or real-options channel, ς 2 would be negative. The latter effect is expected to be more pronounced for firms with stronger cash flows because those firms are precisely the ones that can afford to wait. Instead, firms with weaker cash flows need to maintain investment levels to be able to generate enough cash flows to sustain their business operations or to accumulate enough physical capital that can be used as collateral for future borrowings (Hennessy, Levy, and Whited, 2007) .
We estimate equations (1) and (2) by way of panel regressions (firm-year) with firm fixedeffects and standard errors clustered at the country level. In the robustness checks, we also show results of two-way (firm and year) fixed-effects and two-way (country and year) clustered standard errors.
IV. DATA
Firm-level balance-sheet data come from the World Scope database, and consists of 38 emerging markets from 1990 to 2013 (annual frequency), compiled in Magud and Sosa (2015) . We drop firms whose core accounting variables are negative and firms in the financial, utility, and public sectors.
14 After these exclusions, our sample includes more than 17,000 listed firms (in 14 sectors) and around 130,000 firm-(country)-year observations. The distribution of firms by country and sector are shown in Figures 5. For each firm i, in country j and year t, we define firm-level variables following the literature (e.g., Kaplan and Zingales, 1997; McLean and Zhao, 2014) :
capital expenditures (purchase of fix assets) within the year normalized by the capital stock (total net property, plant, and equipment) at the beginning of the year.  Tobin's Q: market capitalization minus total common equity plus total assets, divided by (book value) total assets (i.e., market-to-book value of the firm).
 Net leverage (x NLev ): total debt net of cash stocks, divided by total common equity.
 Cash flow ratio (x CF ): net income plus depreciation and depletion within the year, normalized by total (net) property, plant, and equipment at the beginning of the year.
For financial/volatility variables (S), to which we will be loosely referring as shocks as noted in the introduction, we used the following variables: 
V. EMPIRICAL RESULTS
We start by showing the estimation results of equation (1), presented in Table 2 . We observe that, consistent with the simple by-variate correlations shown in the previous section, all firm fundamentals contribute to investment as expected-and predicted by theory. A higher Tobin's Q, lower net leverage, or higher cash flows are all associated with statistically significant increases in investment. Columns (1), (3), and (5) show that increases in U.S. long-term yields and in the lagged VIX significantly reduce corporate investment levels. However, when the VIX enters the regression contemporaneously (columns (2) and (4)), it is no longer statistically significant. The stronger effect of the lagged VIX is not very surprising. A time-to-build/adjust argument for firms' investment could, in principle, explain the larger effects of the lagged VIX than the contemporaneous VIX. Another possible reason comes from the hypothetical timing of decisions mentioned before. If an important fraction of realized investment in any given year reflects the execution of an investment plan made, for instance, one year before, the lagged value of uncertainty should be the relevant variable to include in the regression. From here on we focus on the results from regressions where the lagged VIX enters the regressions. We also control for U.S. real GDP growth to reduce concerns related to simulteneity problems. Notes: Estimation results for equation (1) including firm-level fixed effects with standard errors (in parentheses) clustered at the country level (also robust to arbitrary form of heteros-kedasticity). *** p<0.01, ** p<0.05, * p<0.1. Table 3 shows the results from estimating equation (2). The top panel shows the results for changes in U.S. interest rates; the bottom panel shows the results for uncertainty. We will show later on that our results are robust to including both changes in interest rates and volatility and interactions at the same time or including time or country-year fixed effects.
Our baseline results are presented in column (1) using the changes in U.S. 10-year bond yields and lagged VIX, denoted in the table as shocks. The coefficient on the interaction term between these and net leverage, ( ), is negative, supporting Hypothesis 1. However, it is statistically significant only for the case of uncertainty. This implies that there is a statistically significant differential response of investment to higher uncertainty along the firm leverage dimension, but not in response to higher interest rates. (2), where the top panel is for interest-rate shock and the bottom panel is for uncertainty shock. Column (1) to (3) is the subgroup experiment based on net leverage. In column (4) we let standard errors cluster in both country and year dimensions. Column (5) presents results for dropping all firms from China and India. Robust standard errors (to both heteroskedastisity and cluster) in parenthesis. *** p<0.01, ** p<0.05, * p<0.1 With regards to Hypothesis 2, the coefficient on the interaction between shocks and cashflows (ς 2 ) are both statistically significant; however, they have opposite signs. Firms with weaker cash flows reduce investment relatively more in response to higher interest rates. In contrast, firms with stronger cash flows reduce investment relatively more in response to higher uncertainty. This means that higher interest rates increase the MPI-consistent with the financing channel-whereas higher uncertainty reduces the MPI, consistent with the wait-and-see channel.
The main take-away from the above results is that of the co-existence of the financing and wait-and-see channels. Two points from these results are worth further investigation. First, unlike uncertainty, changes in interest-rates do not show statistically significant heterogeneous effects on firms with different leverage. Second, on average firms' MPI tends to go down-the interaction between cash flows and uncertainty is negative-but we wonder how it can be reconciled with the evidence in support of the financing channel. To shed some extra light on these two points, we go to subsample experiments dividing observations according to firm net leverage, shown in columns (2)-(4) above. Column (2) presents the results for firms with net leverage below the median; column (3) displays the results for firms with net leverage above the median; and column (4) shows results for firms with net leverage above the 75 th percentile.
We observe for the subsample of firms in column (4) a clear sign of heterogeneous responses-in this subgroup, firms with higher leverage are more affected by an interest-rate shock. The bottom panel shows that the marginal propensity to invest decreases after an increase in uncertainty only for firms with below-median leverage. On the one hand, the financing channel should have a stronger impact on financially-weaker firms. On the other hand, as only "financially healthier" firms can afford to wait, the wait-and-see channel should be stronger for firms with a good-enough balance sheet. Putting these facts together, the dominating channel depends on a firms' financial position. In the whole sample, the waitand-see channel dominates when net leverage is below the median whereas the two channels statistically cancel out when net leverage is above the median.
A. Robustness
We now show a number of regressions to check the robustness of our results. Starting with Table 4 , we replicate our baseline results in columns (1) and (7) to ease comparability. In columns (2) and (8) we change our measures of interest rate shocks to the zero-coupon continuouly compounding yield changes (Gurkaynak, Sack, and Wright, 2006) and our measure of uncertainty to the U.S. realized stock market volatility. The results are nearly identical to those under the baseline definition of interest rates and uncertainty. In addition, to mitigate concerns arising from an omitted variable bias, columns (3) and (9) report estimates using year fixed effects, while columns (4) and (10) report estimates using country-year fixed effects. In both cases, variables that vary only across time drop from the regression, but the Notes: Estimation results for equation (2) including firm-level fixed effects with standard errors (in parentheses) clustered at the country level (also robust to arbitrary forms of heteroskedasticity). Column (1) and (7) are baseline results where the interest-rate shock is measured by the yield change of the 10-year Treasury from FRED and the uncertainty shock is measured by VIX. Columns (2) and (8) adopt an additional definition of variables, as explained in Section IV. Column (3) and (9) use year fixed effects while columns (4) and (10) include country-year fixed effects. Columns (5) and (11) show results with standard errors clustered in both country and year dimensions. Columns (6) and (12) present results after dropping all Chinese and Indian firms. *** p<0.01, ** p<0.05, * p<0.1.
interactions of changes in interest rates and uncertainty with firm-level variables are kept. This particular experiment should deal with any possible ommitted time-varying variable that is common to all firms in the sample or that are common to all firms in a given country. The results shown in those columns reveal that our results are robust to these specifications.
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In columns (5) and (11) of Table 4 we use two-way clustering, allowing the error terms to be correlated within the same country or the same year and the statistical significance of the results does not change. Finally, given the large number of Chinese and Indian firms in our sample, as illustrated in Section IV, in column (5) we show results excluding Chinese and Indian firms. This experiment rules out the concern that results may be driven by their large representation in our data since the results are similar to those shown in columns (1) and (7).
16 Table 5 . Measure of uncertainty in Jurado and others (2015) (1) (2), similar as before, but using the (lagged) measure of uncertainty in Jurado and others (2015) . Column (1) is for uncertainty calculated from macroeconomic variables and column (2) is for uncertainty calculated from firm-level data. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
We also show that our main results are robust to alternative measures of uncertainty in Table  5 above. It has been argued that changes in stock market volatility like VIX or RVOLY can happen without any change in underlying uncertainty, for instance if there is a change in risk aversion (Jurado and others, 2015) . Since we aim at capturing changes in risk or uncertainty, we check if our results are robust to an alternative measure. To this end, we use the uncertainty measures presented in Jurado and others (2015) , which are orthogonal to realtime forecasting power and are computed over a large number of macroeconomic and microeconomic series (described in Section IV). These measures are computed using U.S. Data and therefore satisfy a key property that they are common to emerging-market firms. Column (1) of Table 5 corresponds to uncertainty calculated from macroeconomic variables while column (2) to uncertainty calculated from firm-level data. One can see that the results are qualitatively the same as those shown in Table 4 .
In previous regressions, we have included either changes in interest rates or uncertainty in the regressions to keep a parsimonious presentation of results. In Table 6 we show that our main results are also robust to including both interest rate and uncertainty shocks (and their interactions) simultaneously. As discussed before, results are stronger when the VIX is lagged. (2) when both types of shocks are considered simultaneously including firm-level fixed effects letting standard errors (in parentheses) clustered at the country level (also robust to arbitrary form of heteroskedasticity). Column (1) is when VIX is measured contemporaneously and column (2) is when VIX is used in a one-year lag. *** p<0.01, ** p<0.05, * p<0.1
VI. ECONOMIC SIGNIFICANCE
To gauge the economic significance of the estimated effects, we calculate in Table 7 the drop in investment resulting from a one standard deviation interest rate and uncertainty increasemeasured with our baseline variables-for various levels of net leverage. As the table shows, there is significant heterogeneity in the reduction in investment. The difference in the response between firms at the extremes of the distribution (bottom and top 5 percentile in net leverage) could be as large as about 7 times. The economic significance of the response by a firm at the median level of leverage is also important. The investment-to-capital ratio by such firm would be reduced in around 0.5 or 0.7 percentage points after a one standard deviation interest rate or uncertainty increase, respectively. To put these numbers in perspective, the median reduction in investment in 2009, at the time of the global financial crisis (GFC), was around 4.6 percentage points. Therefore, our estimates suggest that a one-standard deviation shock could lead to a drop in investment of as much as 10-15 percent of the observed reduction around the GFC. Alternatively, if we plug into our estimated regression the observed increase in the VIX during the GFC, our estimated coefficients would explain 37 percent of the median reduction in investment observed during the GFC.
These results, while quantitatively important, would still underestimate the total effects of interest rate and uncertainty shocks on investment given that our sample comprises only listed firms. The average firm outside our sample is likely to face higher borrowing costs, as it would likely be smaller and more subject to informational frictions-given that non-listed firms are not subject to the same disclosure and regulatory requirements applicable to listed companies. In addition, the fact that our measures of shocks are not purely unexpected implies an additional source of potential underestimation of the impact of these shocks on investment. 
VII. COUNTRY FUNDAMENTALS MATTER
Since our sample encompasses a wide coverage of emerging economies, we now turn to the question of how country fundamentals influence the response of corporate investment to higher global interest rates or volatility. In other words, we ask the question whether two firms with the same financial strength-measured by both net leverage and cash flowswould respond differently to a common shock only because they are in countries with different fundamentals. Our prior is that firms in countries with stronger fiscal or external indicators, or deeper financial markets, face lower aggregate (domestic) risk, which lessens the effects of the financing channel. In the context of the costly state verification example used earlier, both aggregate and idiosyncratic risk can increase expected bankruptcy costs, in absence of contingent debt instruments. Two firms with the same level of idiosyncratic risk but facing different degrees of aggregate domestic risk, because of differences in country fundamentals, would face different wedges in the cost of external finance. In turn, these wedges could diverge even more if the external shock increases aggregate risk for the weaker country, affecting investment by firms in that country more.
By the above reasoning, countries with strong fundamentals should buffer their firms better from external shocks. To this end, we augment our regression model further with country fundamental variables, F, focusing on three dimensions: external liquidity, fiscal space, and financial development. These indicators are proxied by the following variables:
1.
F1: foreign reserves to short-term external debt ratio 2. F2: public debt to GDP ratio 3. F3: financial depth 17 We estimate the following specification:
The above equation includes all possible interactions among shocks, firm-, and countryfundamentals. Different responses of firms in different countries upon a common shock are investigated using the following differential of equation (3): 17 Specifically we use the ratio of total private credit by deposit banks to GDP as a measure of financial depth. Our results are robust to using private credit from all financial institutions.
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i j t Equation (4) shows that responses of investment to increases in U.S. interest rates or volatility depend on firm-and country-fundamentals at the same time. If, for example, we substitute the median firm's net leverage and cash flow levels, , into (4), we obtain a linear combination of the estimated coefficients. We can further test the differential responses of firms in various countries to global interest rate/volatility shocks by looking at:
where Under the hypothesis that stronger fundamentals buffer corporate investment better, the above coefficient would be positive ( being negative) for the case of interest rate shocks, consistent with the financing channel. For uncertainty shocks, we have argued that there exist two possible signs for , depending on whether the financing or the wait-and-see channel dominates. Therefore, helps us shed some light on whether the dominant channel differs along the country-fundamentals dimension.
Results are shown in Table 8 . As before, to keep a parsimonious presentation, we show results including one macroeconomic variable at a time, and either changes in interest rates or uncertainty, but we will show later-in a more compact way in Table 9 -that the main results are robust to including all variables at the same time. At first glance, the statistical significance of the estimated coefficients is sparse. However, this is a natural consequence of colinearity, given the inclusion of the same variable several times through the interaction terms. Thus, it is more informative to look at the statistical significance of the linear combination of the estimated coefficients given in Equation (4) and its cross-derivatives. Figure 6 shows, graphically, the point estimate and 90-percent confidence bands of the linear combination (equation 4), evaluated at the median level of net leverage and cash flows, depending on country fundamentals.
x (3) including firm-level fixed effects letting standard errors (in parentheses) clustered at the country level (also robust to arbitrary form of heteroskedasticity). Columns (1)-(3) are for interest-rate shocks and columns (4)-(6) are for uncertainty shocks. *** p<0.01, ** p<0.05, * p<0.1 Figure 6 shows that firms in countries with stronger sovereign balance sheets or more developed financial markets are buffered to a greater exent when facing an increase in U.S. interest rates. For example, following an increase in U.S. long-term interest rates, the contraction in investment by a firm with the median level of net leverage is three times larger if the firm is located in a country with public debt of 75 percent of GDP than if it is located in a country with public debt of around 32 percent of GDP. Similarly, a firm with net leverage equal to the sample median would contract investment in response to higher interest rates by less if it is located in a country with higher foreign reserves or in deeper financial markets. Visual inspection of the figures above suggests that the slope is statistically different from zero. Nevertheless, we test this formally in Table 9 in column (1). We also show this test for regressions where-unlike in Table 8 where we include one shock or macroeconomic variable at a time-we include all macroeconomic variables and the corresponding interactions at once, which is shown in column (2) of Table 9 . We also control for capital account openness and its interaction with the shocks to make sure the above results are not just driven by the fact that firms in a country with a more open capital account can be affected proportionally more by external financing shocks. Table 9 (column 3) shows that these results hold under this additional specification, using the expanded regression with all macroeconomic variables and interactions in the equation. 18 In fact, the effect of the size of public debt on investment triples when all fundamentals and the openness indicator are included, compared to what is shown in Table 8 . Notewithstanding our results for increases in U.S. interest rates, we do not find a statistically significant heterogenoues response, along the country fundamental dimension, in response to higher uncertainty, as shown in the last column of Table 9 . Table 9 . Country heterogeneity: slope of equation (4) Interest rate shocks Uncertainty (1) (2) (3) (4) From Table 8 All at once All + Openness From (4), where the left panel is for interest-rate shocks and right panel is for uncertainty shocks. Column (1) and (4) are directly from Table 8 , while column (2) are for specifications where all three macro variables are included; column (3) is when financial account openness and its intereaction term are further controlled. *** p<0.01, ** p<0.05, * p<0.1
VIII. CONCLUDING REMARKS
We document the existence of significant heterogeneity in the response of corporate investment in emerging markets to changes in U.S. interest rates or volatility. Along the balance sheet dimension, we find that more levered firms reduce capital expenditures proportionally more when confronting higher uncertainty or interest rates. This supports the existence of a financing channel. Moreover, firms' marginal propensity to invest (out of cash flows) increases on average when faced with higher interest rates, consistent with the financing channel as well. But we also find evidence in support of a wait-and-see channel, reflected in a decrease in the marginal propensity to invest when uncertainty increases. We show that the relative strength of the two channels depends on firms' leverage. For highly leveraged firms, the financing channel gains potency, while the wait-and-see channel weakens, and vice versa.
Finally, we document the relevance of macroencomic fundamentals to improve the resilience of corporate investment to external financial shocks. Low public debt, high international reserves, and deeper financial markets mitigate the response of firms' investment to an increase in U.S. interest rates. Our interpretation of these results is that strong country fundamentals reduce firms' aggregate risks and with them the intensity of financial frictions. From a policy perspective, these results highlight the importance of maintaining strong macroeconomic fundamentals to mitigate the effects of higher global interest rates on corporate investment through the financing channel. However, such heterogeneity upon a volatility shock is less siginificant.
